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(54) ORGANIC ELECTROLUMINESCENT DEVICE 

(57)Abstract: 

PROBtEM'TO BE SOLVED: To sufficiently clean a 
substrate before thin film layer formation and thereby to 
provide an organic electroluminescent device not 
causing light emission in^egularity or a short circuit. 
SOLUTION: This organic electroluminascent device 
comprises: a first electrode 2 formed on a substrate 1 ; 
an insulation layer 3 formed so as to cover part of the 
first electrode 1 ; a thin film layer 1 5 including at least a 
luminescent layer formed of an organic compound and 
fornnied on the first electrode 2; plural second electrodes 
14 formed on the thin film layer 15; and spacers 8 at ^ 
least part of which has a height larger than the thickness 
of the thin film layer 15 and fomried on the insulation 
layer 3. The device is characterized in that both the 
insulation layer 3 and the spacers 8 are formed of an inorganic material. 
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2 ^-mai 

3 ffifiUS 
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8 Xa;— i^— 
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12 X'^.-lf-CO^Ijei 

13 X'<-1f-<0}ett2 

14 nnnfli 
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31 ^X^^ 

32 laasK 

33 wm 

34 
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CLAIMS • 

[Claim(s)] 

[Claim 1] The first electrode formed on the substrate, and the insulating layer formed so that a part of 
first electrode might be covered, The thin film layer formed on said first electrode including the 
luminous layer which consists of an organic compound at least, Organic electroluminescence equipment 
which is organic electroluminescence equipment containing two or more second electrodes formed on 
the thin film layer, and the spacer with which at least the part was formed on the insulating layer with 
the height exceeding the thickness of a thin film layer, and is characterized by each of said insulating 
layers and said spacers consisting of an inorganic material. 

[Claim 2] Organic electroluminescence equipment according to claim 1 characterized by consisting of 
an oxide with which an insulating layer contains a metallic element or at least one or more kinds of 

semi-conductor elements. 

[Claim 3] Organic electroluminescence equipment according to claim 1 characterized by a spacer 
consisting of a metal. 

[Claim 4] Organic electroluminescence equipment according to claim 1 characterized by a spacer 
functioning as a guide electrode of the second electrode. 

[Claim 5] It is organic electroluminescence equipment according to claim 1 which the first electrode is 
two or more stripe-like electrodes, and the second electrode is two or more stripe-like electrodes which 
cross to said first electrode, and is characterized by a spacer being the stripe configuration formed 
between said second electrode. 

[Claim 6] Organic electroluminescence equipment according to claim 5 characterized by being located 
in a substrate side rather than the part from which the part from which the width of face of said spacer 
serves as min serves as max in a cross section perpendicular to the longitudinal direction of a spacer. 
[Claim 7] Organic electroluminescence equipment according to claim 1 characterized by a spacer being 
a dot configuration. 



[Translation done.] 



DETAILED DESCRIPTION 

Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescence equipment which can 
change electrical energy available in fields, such as a display device, a flat-panel display, a back light, 
Hghting, an interior, an indicator, a signboard, and an electrophotography machine, into light. 
[0002] 

[Description of the Prior Art] The plasma display (PDP) and the electroluminescence display (ELD) 
attract attention as a luminescence mold flat-panel display, high brightness is obtained and researches 
and developments are prosperous in especially organic electroluminescence equipment because a full 
color display is possible. 

[0003] These flat-panel displays are display devices which change an image information electrical signal 
into image light, and there is much what has adopted the time-sharing drive method as the drive method. 
A time-sharing drive method is a method which divides a screen into two or more element electrodes, 
carries out time sharing to these element inter-electrode, and impresses driver voltage. The electrode 
configuration of the dot-matrix mold for realizing this is X and Y matrix structure where the electrode of 
the shape of an parallel stripe which generally counters crosses. Although such an electrode by which 
opposite arrangement was carried out may be displayed as X electrode and Y electrode, it may be 
displayed as the first electrode and the second electrode. 

[0004] In a display, in order to take out display light to one substrate side, a transparence substrate and a 
transparent electrode are used. If a display is enlarged, in order to raise the conductivity of a transparent 
electrode, it may be used attaching a guide electrode. Moreover, preparing a guide electrode also in a 
non-transparent electrode side, and raising conductivity is also performed. 
[0005] Generally, after carrying out patterning of the transparence electric conduction film on a 
transparence substrate in production of organic electroluminescence equipment, forming the first 
electrode and forming the thin film layer containing a luminous layer on it, the approach of carrying out 
patterning of the conductive metal by approaches, such as vacuum evaporationo, and forming the second 
electrode is used. In order to prevent the short circuit of the first electrode and the second electrode, an 
insulating layer is prepared in many cases. The mask vacuum deposition which used the shadow mask 
for formation accompanied by patterning of the thin film layer containing a luminous layer is used 
abundantiy. In mask vacuum deposition, a thin film layer gets damaged by contact on a mask, and there 
is a trouble of the first electrode and the second electrode short-circuiting. As a means to avoid with [ of 
a thin film layer ] a blemish, adding the process which forms on a substrate a spacer with the height 
exceeding the thickness of a thin film layer is proposed by JP,8-227276,A. Patterning is carried out by 
making a vacuum evaporationo object vapor-deposit, where a shadow mask is stuck to this spacer. The 
spacer formed the insulating layer and is installed upwards. Although a spacer used the electric 
insulation ingredient and has been formed since it is formed in the condition of touching the first 
electrode, in many cases, it is possible also for use of a conductive spacer, and should just form an 
electric insulation part. 
[0006] 

[Problem(s) to be Solved by the Invention] The^ofganic materiatisiiU'Sedrfoiithe^insa'ktii^^^ 
spacer^atleastat.one^side, and^sinceipatteming^of alLis. the^needy photosensitive .poLymer has been 
applied. However, when an organic material was used for an insulating layer or a spacer, thfere was.a»^ 
problem that washing on strong conditions was restricted at the process of substrate washing before the 
thin film stratification. For example, the construction object which will consist of an organic material if 
alkali cleaning is applied can be taken, or if mechanical means, such as brush washing, are added, an 
organic material part will be damaged and it will become the cause of dust generating. For this reason, 
neither the affix on a substrate nor contamination could fully be removed, but it became the cause of 
luminescence nonuniformity or short circuit generating. 

[0007] In this invention, possible [ of fully washing the substrate in front of the thin film stratification ] 
is carried out, and it aims at offering organic electroluminescence equipment without luminescence 
unevenness or generating of a short circuit 
[0008] 

[Means for Solving the Problem] The insulating layer formed so that the organic electroluminescence 
equipment of this invention might cover a part of first electrode formed on the substrate, and first 



electrode, The thin film layer formed on said first electrode including the luminous layer which consists 
of an organic compound at least, It is organic electroluminescence equipment characterized by each of 
said insulating layers and said spacers consisting of an inorganic material including two or more second 
electrodes formed on the thin film layer, and the spacer with which at least the part was formed on the 
insulating layer with the height exceeding the thickness of a thin film layer. 
[0009] 

[Embodiment of the Invention] In many cases, in organic electroluminescence equipment, patterning 
formation of the first electrode is carried out as a transparent electrode on a transparence substrate at the 
shape of two or more stripe. Although a transparence substrate can be chosen from transparent plastics 
and a glass ingredient and can be used, it is desirable to use glass ingredients, such as alkali free glass. 
As a transparent electrode ingredient, although there are tin oxide, a zinc oxide, a vanadium oxide, 
indium oxide, a tin o xide indium (ITO ), etc., it is desirable to use for the first electrode ITO which was 
excellent in workabihty to pertbrm patterning. 

[0010] The inorganic system ingredient of the insulating layer formed so that a part of first electrode 
may be covered is [ in / for the purpose of preventing the short circuit of the first electrode and the 
second electrode / this invention ] desirable, and semiconductor materials, such as oxide ingredients, 
such as aluminum oxides including ^i con o xide, manganese oxide, a vanadium oxide, titanium oxide, 
and chrome oxide, silicon, and gallium arsenic, a glass ingredient, a ceramic ingredient, etc. are 
mentioned. It is desirable to consist of oxide containing a metallic element or at least one or more kinds 
of semi-conductor elements as an insulating layer of this invention; and oxide, such as chromium, a 
tantalum, vanadium, aluminum, manganese, titanium, silicon, germanium, and a gallium, is used 
suitably. The known various formation approaches are applicable to formation of an insulating layer. 
[00 11] The spacer of this invention is formed on said insulating layer as film which has the height 
exceeding the thin film layer containing a luminous layer and by which patterning was carried out. 
'A lthough various kinds of polymer components were used as an organic system ingredient in the 
^ conventional spacer, it is characterized by the spacer of this invention consisting of an inor ganic 
matenal, i^^speciairy an inorganic material is not limited and can also use the metallic material other than 
t he ox i de ingredient illustrated as an ingredient of said insulating layer , a glass ingredient, a ceramic 
It, and a semiconductor material. ^ 

hat is, it is the description that both a n insulating layer a nd a spacer consist of an inorganic 
in this invention . Although at leasp dne side of an insulating layer an d a sp acgr Avas specifically 
c onventionally built by the o rganic mat^d and the approach using a photosensitive polymer ingredient 
in many cases, in such a case/ substrate wasfiing betore the ttiin tilm stratification was not able to be 
carried out on sufficient conditions using means, such as alkali cleaning. Moreover, when the spacer 
which consists of an organic material was used, the problem of the gas by which endocyst was carried 
out to the void of a spacer ingredient, the adsorbed moisture having been emitted after the closure, and 
having a bad influence on a luminescence property occurred. It is desirable to use the insulating layer 
which consists of an inorganic material of this invention, and a spacer as a means to solve the various 
troubles accompanying these organic material use. 

[0013] Furthermore, since the spacer which consists of a metal has conductivity, it can demonstrate the 
effectiveness as a guide electrode of the second electrode. As a metallic material, aluminum, Zn, Ag, 
Au, Cu, Cr, Sn, In, nickel, Ta, etc. can be used. Although Cu, Cr, and nickel are desirable ingredients 
from a viewpoint of conductivity or light absorption nature especially, it is not limited especially. 
[0014] Although various kinds of v acuum deposition methods a s a dry process are used in order to form 
the spacer which consists of a metal, it can form also by the galvanizing method which is a method of 
forming the metal membrane performed on the conditions which do not need a vacuum. To use a 
vacuum deposition method, it is necessary to make conditions, such as lengthening the processing time, 
severe but, and in order to play a role of a spacer, thickness is required, and since it can deposit thickly 
comparatively easily by the galvanizing method, it is desirable. 

[0015] Although not limited to this, when forming the spacer which consists of a metal by the 
galvanizing method, it is common to deposit a plating ingredient on the opening using die resist for 
plating. Any may be used although there are electroplating and a nonelectrolytic plating method as 
galvanizing method. In electroplating, the process which removes the process which forms a conductive 
layer, the process which carries out patterning of the resist for plating, the process of plating, and the 
exposed part of a conductive layer by etching is carried out. That is, the conductive layer which makes 
electroplating possible is formed and the spacer which galvanizes a metal in the shape of a pattern, and 



consists of a metal is formed on it. 

[0016] The spacer which consists of this metal can play a role of a septum of the "matrix system" known 
as an approach of carrying out patterning of the second electrode by giving sufficient thickness, 
therefore since the second formed electrode is electrically connected with the spacer which consists of a 
metal, a spacer functions as a guide electrode of the second electrode. The spacer which consists of a 
metal formed by this invention can carry out the role of the spacer to which a shadow mask is stuck in 
formation of the thin film layer containing the luminous layer which consists of an organic compound at 
least, and can function as a septum in patterning of the second electrode, and can serve as a guide 
electrode of the second electrode. 

[0017] In the organic electroluminescence equipment of this invention, the first electrode is two or more 
stripe-like electrodes, the second electrode is two or more stripe-like electrodes which cross to the first 
aforementioned electrode, and a spacer is the stripe configuration formed between said second electrode. 
That is, the spacer of a stripe configuration corresponds by the stripe-like second electrode, and 1 : 1, a 
spacer is previously formed in work habits, and patterning formation of the second electrode and electric 
connection are made using it. The spacer exists between the second adjacent electrode. 
[001 8] As for the spacer of this invention, in a cross section perpendicular to the longitudinal direction 
of a spacer, being located in a substrate side is more desirable than the part from which the part from 
which the width of face of a spacer becomes min serves as max. When forming a spacer as^depositijojLOf. 
the metal to opening of the resist for plating, it is dependent on the configuration of opening in many 
cases. Especially the resist for plating may not be limited, but may use the resist of a coating mold, and 
may use the resist of a dry film mold. Resist thickness has an about several micrometers available thing, 
and since the width of face of a typical spacer is about 20-30 micrometers, there is no problem in 
definition. Although it depends for the cross-section configuration of opening of the resist for plating on 
the property of a resist, when it is the shape of an inverse tapered shape to which a pars basilaris ossis 
occipitalis becomes narrow, in a cross section perpendicular to the longitudinal direction of a spacer, the 
spacer located in a substrate side is formed and the part used as the min of the width of face of a spacer 
serves as a desirable configuration from the part used as max. 

[0019] A ladder-like spacer can be mentioned as another desirable example of a spacer configuration. 
This is the configuration in which the part which is formed in the shape of a stripe like the second 
electrode formed later, and serves as an inner luminescence field of the first electrode was exposed. 
Although the configuration of a ladder-Uke spacer is not necessarily limited to this, when this spacer is 
formed with a metal, it is possible to also make it function as a guide electrode of the second electrode. 
[0020] Moreover, a spacer can also be formed in the shape of a dot. The flat-surface configurations of a 
dot-like spacer may be which configurations, such as the shape of the shape of the shape of a round 
head, and an ellipse, 3 comiform, and a rectangular head. Although this spacer cannot be operated as a 
septum in patterning of the second electrode, a role of a guide electrode can be played by connecting 
each with the second electrode electrically. It is not limited especially about the location of a spacer, but 
can arrange in the location of arbitration if needed. 

[0021] Although not limited to this, the production process of organic electroluminescence equipment 
including the case where spacer formation which consists of a metal of this invention is performed by 
the galvanizing method is explained using a drawing. 

[0022] Drawing 1 shows the condition that the first electrode 2 which consists of ITO by which 
patterning was carried out is formed on the substrate 1. Drawing 2 is the top view showing the condition 
of having formed the insulating layer 3 in other parts, except for the luminescence field on the first 
electrode of ITO by which patterning was carried out, and a contact part with the electrode drawer 
section. The configuration of this insulating stratification is not limited to what was illustrated. The 
spacer which consists of a metal of this invention is formed on this insulating layer. 
[0023] The conductive layer for forming the spacer which consists of a metal with electroplating can be 
formed all over a substrate, after the insulating layer shown in drawing 2 is formed. Although it is 
desirable since the conditi ons of membra ne formation or etching are^ established if the ingredient which 
uses as a principal component the chromium currentiy used widely by the photo mask etc. as this 
conductive layer is used, it is not limited to this and other conductive ingredients can be used. 
[0024] In order to form with plating the spacer which carried out patterning to the required part on a 
conductive layer, the process which applies plating resist on a substrate and carries out patterning, and 
the process which forms a spacer by the galvanizing method using said resist are included. Drawing 3 is 
the top view showing the condition of having formed the pattern which used as opening the part which 



" . applies the resist 4 for plating and forms a spacer on the substrate in which the conductive layer was 
formed on the whole surface. The opening 5 of drawing 3 is opening used as a spacer, opening 6 is 
opening used as the drawer electrode of the first electrode of ITO, and opening 7 is opening used as the 
drawer electrode of the second electrode formed later. Plating advances to each opening by 
electroplating a metal, for example, the ingredient which used Cu as the principal component, in this 
condition. That is, it has the advantage that a drawer electrode can be formed in spacer formation and 
coincidence by the galvanizing method. 

[0025] After galvanizing, the top view showing the condition of having exfoliated plating resist is 
drawing 4 , The spacer 8, the drawer electrode 9 of the first electrode of ITO, and the drawer electrode 
10 for the second electrode are shown in drawing 4 . The spacer formed here exists on the first electrode 
of ITO / insulating layer / conductive layer, and a drawer electrode exists on a conductive layer. Then, a 
conductive layer, for example, the chromium film, can be etched and removed by making into etching 
resist the same metal, for example, the spacer which consists of Cu, and a drawer electrode. Thus, the 
top view showing the condition of having carried out etching removal of the conductive layer is drawing 
5 . The first electrode 2 of ITO, the insulating layer 3, the spacer 8, the drawer electrode 9 for the first 
electrode, and the drawer electrode 10 for the second electrode are shown in drawing 5 . although the 
process which washes a substrate in the state of drawing 5 is performed — both an insulating layer and a 
spacer - although - since it consists of inorganic materials, washing on strong conditions, such as alkali 
cleaning, can be applied, and brush washing may be added depending on the case. 
[0026] Drawing 6 is the top view showing the condition of having galvanized to the condition of 
drawing 3 , and drawing 7 is a sectional view. That is, the first electrode 2 of ITO is formed on a 
substrate 1, an insulating layer 3 exists in the direction which intersects it, and the conductive layer 1 1 is 
formed on it on the whole surface. Patterning of the plating resist 4 is carried out so that opening for 
plating may come to the position on an insulating layer. Metaled plating is performed in this condition. 
When the spacer of the gestalt shown in 12 is obtained when setting up the thickness of the plating film 
within resist thickness, and advancing plating more than resist thickness, the spacer which has the gestalt 
of fungoid shown in 13 can be formed. Even if it is the spacer of the gestalt of 12, when the 
configuration of the cross section of opening galvanized is the shape of an inverse tapered shape to 
which a pars basilaris ossis occipitalis becomes narrow, the spacer located in a substrate side rather than 
the part from which the part used as the min of the width of face of the spacer in a cross section 
perpendicular to the longitudinal direction of a spacer serves as max can be formed. Furthermore, the 
part which serves as fungoid as shown in 13 when advancing plating more than resist thickness, and 
serves as min of the width of face of a spacer clearly in this case serves as a spacer located in the 
substrate side from the part used as max. 

[0027] After forming a metal membrane in the whole surface as the formation approach of the spacer by 
the galvanizing method not only by the approach of galvanizing after forming a resist pattern but by the 
galvanizing method, patterning can be carried out by the conventional photolithography method, and a 
spacer can also be formed. 

[0028] Since the spacer with which thickness amounts to several micrometers by the galvanizing method 
can be formed, the process which forms the second electrode can be performed by making the second 
electrode material made to come flying from an evaporation source after a spacer formation process 
adhere on a substrate. That is, patterning formation of the second electrode is attained using the spacer 
obtained by this invention. Drawing 8 is the sectional view showing the condition. The first electrode 2 
of ITO is on a substrate 1, the insulating layer 3 which crosses on it is formed, and the spacer 8 which 
consists of a metal exists on the insulating layer. In this case, if the second electrode material is vapor- 
deposited by slanting vacuum evaporationo after forming the thin film layer 15 using the spacer which 
stopped advance of plating in the condition lower than the resist thickness shown in drawing 6 and 
drawing 7 One spacer side will be in the condition of having connected with the second electrode 14 
electrically. Since another side has the second electrode and the separated gestalt, a short circuit is not 
produced, but while a spacer plays a role of a septum functional element of a matrix system, since the 
metal is used as the thick film and the electric resistance value is low, the function as a guide electrode 
can also demonstrate it. 

[0029] Furthermore, in a cross section perpendicular to the longitudinal direction of a spacer, when the 
spacer located in a substrate side more clearly than the part from which the part used as the min of the 
width of face of a spacer serves as max is formed, patterning of the second electrode can be carried out 
using the dead space which a spacer builds on a substrate to an evaporation source because you make it 



disspciate electrically. In this case, the second electrode material can also be vapor-deposited not from 
slanting vacuum evaporationo but from the perpendicular approach. Drawing 9 is the sectional view 
showing the relation between the spacer 13 which has the configuration of fungoid, and the second 
electrode 14 separated electrically. In the state of drawing 9 , a role of a spacer is only played and it does 
not become effective as a guide electrode for the second electrode. Therefore, it is desirable to make it 
connect the second electrode and a spacer electrically by the well-known approach. For example, after 
vapor-depositing the second electrode material from a perpendicular direction and depositing on 
predetermined thickness, slanting vacuum evaporationo can be performed succeedingly and the edge of 
one of the two of the second electrode can be electrically connected with a spacer. In this case, the 
slanting vacuum evaporationo of the different conductive ingredient from the second electrode material 
may be carried out, and if it is the approach of connecting the side face of one side of the second 
electrode with a spacer electrically by the conductive matter, it is not limited to these. 
[0030] After forming an insulating layer so that a part of first electrode formed on the substrate may be 
covered, the process which forms the thin film layer containing the luminous layer which consists of an 
organic compound at least is required. The process which forms a thin film layer is carried out to the 
condition which showed in drawing 5 which finished the washing process, in this case ~ as a support for 
a spacer to carry out adhesion maintenance of the mask, although the mask vacuum deposition using a 
shadow mask is used - effective - acting — a thin film layer — a mask ~ contacting ~ getting damaged - 
- etc. - the original role protected from producing a defect can be played. 
[0031] 

[Example] This invention is not limited by these, although an example is raised to below and this 
invention is explained to it. 

[0032] The ITO substrate which formed the ITO transparent membrane with a thickness of 130nm in the 
alkali-free-glass substrate front face with an example 1 thickness of 1 .1mm by the sputtering method 
was cut in magnitude of 120x100mm. Patterning of the ITO substrate was carried out by the 
photolithography method, and the first electrode of the shape of a stripe with a die length [ o f 9()mm 1 
and a width of face of 80 micrometers w as formed 816 in 100-micrometer pitch. 
[0033] Next, the photoresist for lift off of a negative mold (Nippon Zeon [ Co., Ltd. ] make: ZPNl 100) 
was applied to (^Vnicr6meters in thickness on the wh ole suriface. As for the photo mask used for 
patterning of this resist, opening with a die length of 235 micrometers of the cross direction is 100- 
micrometer pitch by 65-micrometer width of face, and the die-length direction used what has been 
arranged in 300-micrometer pitch. Alignment was carried out and patterning was carried out so that 
width of face of 6 5jiiicrometers o f a photo mask might be arranged on the' stripe-like first electrode at 
the core. ■ • \ 

[0034] It is the description that the pattern configuration of this lift-off resist becomes an inverse tapered 
shape mold. The silicon oxide film with a thickness of 150nm was succeedingly formed with e lectron 
b eam vacuum dep osition all over the glass substrate. If this substrate is cleaned ultrasonically in an 
acetone, a lift-off resist will dissolve, and the silicon oxilde film vapor-deposited by opening of a resist 
remains on the first electrode. Namely, with width of face of 65 micrometers which corresponded with 
pattern arrangement of the photo mask used for patterning of a lift-off resist, opening with a die length 
of 235 micrometers is 100-micrometer pitch crosswise, and it has been arranged in 300-micrometer 
pitch in the die-length direction. That is, an insulating layer is formed on the substrate e xcept the 
p eripherv which pulls out with these openings and forms an electrode. 

{0035] The following process is conductive layer formation and made the thickness of 150nm deposit 
chromium all over a substrate by the sputtering method. 

[0036] Next, the resist for plating was applied all over the substrate. The photo mask used for patterning 
of this resist has 200 openings with a width of face [ of 30 micrometers ], and a die length of 100mm by 
pitch 300micrometer corresponding to the insulating layer formed previously, and uses for coincidence 
what has opening for drawer electrodes corresponding to each pitch and number of the first electrode 
and the second electrode in a substrate periphery. After carrying out patterning of the resist, 
electroplating of Cu was carried out and the spacer and the drawer electrode were formed. Then, the 
garbage of a conductive layer was removed by etching Cr with the solution which consists of cerium- 
nitrate ammonium, a nitric acid, and water, using this Cu as a resist. 

[0037] After washing this substrate by the alkaline resist remover (106 Tokyo adaptation make), it 
washed further and was made to dry by isopropyl alcohol. Moreover, UV ozonization was performed 
before the thin film stratification. 



* . [0038] The thin film layer containing the luminous layer which consists of an organic compound at least 
was formed with the vacuum deposition method by the resistance-wire heating method. The degree of 
vacuum at this time is 2x10 - 4 or less Pa, and rotated the substrate to the source of vacuum 
evaporationo during vacuum evaporationo. First, as an electron hole transportation layer, the copper 
phthalocyanine was vapor-deposited to 15nm, and the screw (N-ethyl carbazole) was vapor-deposited all 
over 60nm luminescence field. 

[0039] Next, although a luminous layer is formed, the shadow mask to be used is produced as follows. 
That is, with electroforming, by depositing a nickel-Co alloy on a electrocasting matrix, as shown in 
drawing 10 , it has the stripe-like opening 32, and the reinforcement wire 33 formed so that it might be 
crossed exists, and it has the structure where the mask part 3 1 and the reinforcement wire were formed 
in the same flat surface. The thickness of 120x84mm and a mask part of the appearance of this shadow 
mask is 25 micrometers. 272 stripe-like openings with a die length [ of 90mm ] and a width of face of 
100 micrometers are arranged by pitch 300micrometer. The reinforcement wire with a width of face of 
20 micrometers which crosses opening in each stripe configuration opening, and intersects 
perpendicularly with it is formed by pitch 1.8mm. The shadow mask is being fixed to the frame 34 made 
from stainless steel whose appearance is equal width of face of 4mm. 

[0040] Said shadow mask for luminous layer formation was stuck to the spacer currently arranged and 
formed ahead [ substrate ], and the ferrite system magnet (the Hitachi Metals, Ltd. make, YBM-IB) has 
been arranged in substrate back. Under the present circumstances, the stripe-like first electrode is located 
at the core of stripe-like opening of a shadow mask, and alignment of both is carried out so that it may 
be in agreement with the location where a spacer has a reinforcement wire. 

[0041] Thus, a blue (B) luminous layer is first formed to the arranged substrate. As a B luminous layer, 
4 and 4'-screw (2 and 2 -diphenyl vinyl) diphenyl (DPVBi) was used. In this case, a guest ingredient was 
not used but only 20nm only of DPVBi(s) was vapor-deposited. Subsequently, where arrangement of the 
shadow mask for luminous layer formation is shifted by one pitch of the first electrode, the red (R) 
luminous layer was formed. The host ingredient of R luminous layer was a 8-hydroxy kino RINARU 
minium complex (Alq3), and it was vapor-deposited in thickness of 15nm, carrying out vapor 
codeposition of 1% of the weight of the 4-(dicyanomethylene)-2-t-butyl-6-(JURORIJIRU styryl) pyran 
(DCJTB) to this as a guest ingredient. Furthermore, a shadow mask is shifted by one pitch of the first 
electrode, and they are Alq3 and 1, 3, 5, 7, and 8-pentam ethyl. - 4 and 4-JIFURORO -4 - Bora - Vapor 
codeposition of the 3a and 4a-diaza-s-indacene (PM546) was carried out, and the green (G) luminous 
layer with a thickness of 21nm was formed. Then, 35nm and lOnm of Alq(s)3 were vapor-deposited for 
DPVBi all over the luminescence field, finally the thin film layer was put to the lithium steam, and the 
electronic transportation layer was formed. 

[0042] Next, the formed spacer was utilized as a septum, the substrate was leaned and installed to the 
source of vacuum evaporationo, slanting vacuum evaporationo was performed, 200nm aluminum was 
vapor-deposited, and the second electrode was formed. It was checked that there is no second inter- 
electrode short circuit, and having connected each second electrode with the spacer electrically was 
checked. The 200 stripe-like second electrodes were formed by the spacer which consists of Cu which 
can act also as a septum. 

[0043] The spacer which consists of a metal formed by the method of galvanizing this example 
prevented the role of a spacer with [ of a thin film layer ] the blemish sure enough on the occasion of 
mask vacuum evaporationo, it acted as a septum on the occasion of formation of the second electrode, 
enabled [ it has the two-layer laminated structure of chromium and copper, and ] patterning formation of 
the second electrode, and has checked functioning as a guide electrode further for the second electrode. 
Moreover, since the foreign matter which washing of on the conditions that it is comparatively strong 
before the thin film stratification was attained, and adhered to the first electrode surface by using both an 
insulating layer and a spacer as an inorganic material was removable, the dependability of equipment 
improved. Furthermore, since moisture generating was controlled, the equipment which the 
luminescence property stabiUzed was obtained from the spacer which consists of a metal after the 
closure. 

[0044] Plating was advanced exceeding about 5 micrometers of the thickness of the resist for example 2 
plating, and even formation of the thin film layer shown in the example 1 was carried out as what has 
the gestalt of the fungoid which the lug produced on the head as a spacer. 

[0045] Vacuum evaporationo of the aluminum which forms the second electrode was carried out by 
arranging a substrate in parallel and rotating it to the source of vacuum evaporationo. For the dead space 



.4 « 

which a guide electrode makes on a substrate, it dissociated electrically and patterning of the second 
electrode was carried out. After vapor-depositing the second electrode in predetermined thickness, the 
substrate was leaned to the source of vacuum evaporationo, slanting vacuum evaporationo was carried 
out, and the side face of one side of the second electrode was electrically connected to the spacer 
[0046] Also in this example, while the spacer was utilized as a septum functional element of patterning 
formation of the second electrode, functioning as a guide electrode was checked. 
[0047] The process to example 3 conductive-layer formation repeated the example 1 . In this example, 
Cu film with a thickness of about 4 micrometers was formed by electroplating all over the conductive 
layer. Then, patterning of the photoresist was carried out on Cu film by the usual photolithography 
method, by etching with the solution of a ferric-chloride system, it pulled out with the spacer 8 of the 
shape of a ladder as shown in drawing 1 1 , and the electrode was formed. After this spacer has opening 
with a width of face [ of 80 micrometers ], and a die length of 250 micrometers in the center section of 
the width-of-face [ of 270 micrometers ], and pitch 300micrometer stripe by pitch lOOmicrometer and 
removed the garbage of a conductive layer in it like the example 1, it was formed in it so that the first 
electrode section used as a luminescence field might be exposed. 

[0048] Formation of the thin film layer containing washing and the luminous layer of a substrate was 
performed like the example 1 . The shadow mask of the structure where a clearance exists.between one 
fields of the mask part 3 1 and reinforcement wires 33 as shown in drawing 12 was used for patterning of 
the second electrode. The thickness of 120x84mm and a mask part of the appearance of this shadow 
mask is 100 micrometers, and 200 stripe-like openings with a die length [ of 100mm ] and a width of 
face of 250 micrometers are arranged in 300-micrometer pitch. On the mask part, the mesh-like 
reinforcement wire with which spacing of two sides which counters consists of forward hexagon 
structure which is 200 micrometers 35 micrometers in width of face of 40 micrometers and thickness is 
formed. The height of a clearance is 100 micrometers equal to the thickness of a mask part. This shadow 
mask is fixed and used for the frame 34 made from stainless steel. 

[0049] The degree of vacuum at the time of vacuum evaporationo of the second electrode is 3x10 - 4 or 
less Pa, and rotated the substrate to the source of vacuum evaporationo during vacuum evaporationo. 
The mask for the second electrode has been arranged like patterning formation of a luminous layer 
ahead [ substrate ] in which even the thin film layer was formed, it was made to stick to a position and 
the magnetic shell has been arranged in substrate back. Aluminum was vapor-deposited in thickness of 
200nm in this condition, and patterning of the second electrode was carried out 
[0050] It is the spacer which consists of a metal acting as a spacer for sticking a mask in formation of 
the luminous layer and the second electrode which used the shadow mask, and connecting with the 
second electrode electrically further at the time of the second electrode vacuum evaporationo, and has 
checked functioning as a guide electrode of the second electrode. 

[0051] After performing formation of the first electrode by patterning of the example of comparison 
IITO film, and formation of an insulating layer like an example 1, the spacer was formed using the lift- 
off resist (the Nippon Zeon Co., Ltd. make, ZPNl 100). When the substrate in front of the thin film 
stratification is washed by the resist remover made from alkali, the spacer has dissolved and disappeared 
immediately. 

[0052] In the example 1 of example of comparison 2 comparison, after washing only with water instead 
of alkali cleaning, organic electroluminescence equipment was manufactured according to the thin film 
stratification of an example 1, and the second electrode formation. Since washing sufficient with this 
equipment was not carried out, the luminescence unevenness and short circuit resulting from the affix on 
the front face of ITO occurred. 
[0053] 

[Effect of the Invention] It becomes possible to wash the substrate in front of the thin film stratification 
on strong conditions to write both an insulating layer and a spacer as what consists of an inorganic 
material, and it can cancel luminescence unevenness and generating of a short circuit. Moreover, since 
moisture generating from a spacer is controlled, a luminescence property is stable. Furthermore, when a 
spacer is formed with a metal, it can be made to function also as a guide electrode of the second 
electrode. 



[Translation done] 



- , * DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The top view showing the condition that the first electrode which consists of ITO by which 
patterning was carried out is formed on the substrate. 

[Drawing 2] The top view showing the condition of having formed the insulating layer. 
Prawing 3] The top view showing the condition of having carried out patterning of the plating resist. 
[Drawing 4] The top view showing the condition of having exfoliated plating resist after galvanizing. 
[Drawing 5] The top view shoving the condition of having carried out etching removal of the 
conductive layer. 

[Drawing 6] The top view showing the condition of having galvanized to the condition of drawing 3 . 
[Drawing 7] XX' sectional view of drawing 6 . 

[Drawing 8] The sectional view showing the condition of having formed the second electrode by using a 
spacer as a septum. 

[Drawing 9] The sectional view showing the condition that a spacer and the second electrode are 
separated electrically. 

[D rawing 10] The top view showing the configuration of the shadow mask used for luminous layer 

formation. 

[Drawing 11] The top view showing the condition of having carried out patterning of the ladder-hke 
spacer. 

[Drawi ng 12] The top view showing the configuration of the shadow mask used for the second electrode 

formation. 

[Description of Notations] 

1 Substrate 

2 First Electrode 

3 Insulating Layer 

4 Plating Resist 

5 Resist Opening Used as Spacer 

6 Resist Opening Used as Drawer Electrode of First Electrode 

7 Resist Opening Used as Drawer Electrode of Second Electrode 

8 Spacer 

9 Drawer Electrode of First Electrode 

10 Drawer Electrode of Second Electrode 

1 1 Conductive Layer 

12 Configuration 1 of Spacer 

13 Configuration 2 of Spacer 

14 Second Electrode 

15 Thin Film Layer 

31 Mask Part 

32 Opening 

33 Reinforcement Wire 

34 Frame 
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